M ale breast cancer is a rare malignant neoplasm that accounts for approximately 1% of all newly diagnosed breast cancers. 1 Because of a paucity of research, therapeutic strategies for male breast cancer are commonly extrapolated from those used to treat female breast cancer. 2 An example of such extrapolation is the use of adjuvant endocrine therapy (AET) among males with hormone receptor (HR)-positive breast cancer. Although evidence from randomized trials convincingly demonstrates an overall survival (OS) benefit with the use of AET for females with HR-positive breast cancer, 3 ,4 studies assessing the efficacy of AET in males are limited to small retrospective single-institution studies.
5-8
Although guidelines recommend AET for male patients with HR-positive disease on the strength of data accumulated among female patients, 2 it remains unclear whether AET confers a similar benefit in both sexes.
To investigate further, we performed a retrospective observational cohort study using the National Cancer Database 9 to assess trends, patterns of care, and efficacy associated with AET use among men with HR-positive breast cancer.
Methods
Inclusion criteria (eFigure 1 in the Supplement) for the male cohort consisted of patients in the National Cancer Database who were at least 18 years old with pathologic stage I through III HR-positive (defined as being positive for estrogen or progesterone receptors) invasive breast carcinoma that was treated with either lumpectomy or mastectomy from 2004 through 2014. A cohort of female patients was identified from the database for comparative analyses using the same inclusion criteria.
The male cohort was dichotomized for primary analyses into no AET and AET cohorts. Concordance with guidelinebased care was assessed at patient and hospital levels. Hospitals were considered concordant with guideline-based care if 80% or more of males with HR-positive breast cancer treated at the facility received AET. This study was deemed exempt from review by the University of Pennsylvania institutional review board in accordance with the Health Insurance Portability and Accountability Act given the use of a deidentified data set. As such, the need for written informed consent by participants was waived.
Patient baseline characteristics were compared using χ 2 tests. A multivariable logistic regression model was fitted using stepwise selection and a univariable inclusion criterion of P < .10 to assess the independent effects of covariates on the likelihood of receipt of AET. Overall survival was defined as the time from diagnosis until death or until the last followup. Variables trending toward significance (P < .10) using a univariable analysis were included in a multivariable Cox proportional hazards model to assess the independent effect of receipt of AET on OS. Survival curves were generated using the KaplanMeier methods, and log-rank tests were used to compare OS between cohorts. Propensity score adjustment using inverse probability of treatment weighting with robust variance estimation 10 was used to further adjust for potential measured confounding. Covariate balance following propensity score weighting was assessed using standardized differences of means. Survival analyses were then repeated using the inverse probability of treatment weighting model. Subgroup analyses were performed to assess the benefit of AET among various patient cohorts. The Bonferroni method 11 was applied to account for multiple testing in the subgroup analysis. All tests were 2 tailed, and a 2-sided P < .05 was considered statistically significant. Statistical analyses were performed from October 1, 2017, to December 15, 2017, using R, version 3.3.2 (R Foundation).
Results
Among the 10 173 men identified with HR-positive breast cancer, 3326 men (32.7%) did not receive AET and 6847 men (67.3%) received AET ( Table 1) . The median age of the cohort was 66 years (interquartile range, 57-75 years), and the median follow-up time was 49.6 months (range, 0.1-142.5 months). Complete baseline characteristics are provided in eTable 1 in the Supplement.
Relative to the 1 141 648 women included in the present study, men were statistically significantly more likely to present with HR-positive breast cancer (94.0% vs 84.3%; 
Key Points
Question What are the US national patterns of use and benefits associated with adjuvant endocrine therapy in men with hormone receptor-positive breast cancer?
Findings In this cohort study of 10 173 men with hormone receptor-positive breast cancer, adjuvant endocrine therapy was underused among eligible men (67%) despite an overall survival benefit (7% at 10 years) associated with its use.
Meaning Because adjuvant endocrine therapy is associated with improved overall survival among men with hormone receptor-positive breast cancer, further efforts are needed to improve use of this therapy in eligible males.
The multivariable analysis results ( Table 2 and eTable 4 in the Supplement) indicated that AET use was associated with improved OS (hazard ratio, 0.72; 95% CI, 0.65-0.79; P < .001). The median OS was 11.0 years (interquartile range, 6.3 years to not reached) in the AET cohort and 10.3 years (interquartile range, 4.5 years to not reached) in the cohort without AET, corresponding to a 5-year OS estimate of 81.8% in the AET cohort vs 72.0% in the cohort without AET and a 10-year OS estimate of 57.8% in the AET cohort vs 50.6% in the cohort without AET (Figure) .
The propensity score-weighted multivariable analysis indicated that AET use remained associated with improved OS (inverse probability of treatment weighting hazard ratio, 0.70; 95% CI, 0.63-0.77; P < .001). For the subgroup analysis (eFigure 3 in the Supplement), a statistically significant OS benefit for AET use persisted in all groups except for patients with pathologic stage III disease.
Discussion
To our knowledge, this is the first cancer registry-based investigation examining the effectiveness of AET for male breast cancer. We showed an association between AET use and improved OS among males with nonmetastatic HR-positive breast cancer. This association was present in various subgroups stratified by age, nodal status, disease stage, and receipt of adjuvant therapy.
Our findings suggested an underuse of AET because approximately 33% of eligible male patients did not receive this potentially life-saving treatment. Moreover, eligible men received AET less frequently than women did, indicating sex disparity in care. Such underuse may be explained by the lack of evidence-based guidelines for males, 2 poor tolerability of AET in males, 12 and a lack of awareness regarding male breast cancer management. Although AET use increased from 2004 through 2014, overall guidelineconcordant use at the end of the study period remained suboptimal. The use of AET in men was strongly associated with treatment facility characteristics, such as academic status, and with receipt of adjuvant radiotherapy or chemotherapy. This finding suggests that men receiving multiple therapies as part of a multidisciplinary care team were more likely to receive AET, corroborating prior work that indicates increased guideline-concordant care within multidisciplinary settings.
13,14 Academic facilities may be more experienced in treating male breast cancer because of an increased likelihood of seeing patients with rare diseases and may, therefore, be more likely to recommend guideline-based care with AET. We showed a 7.2% 10-year absolute OS benefit associated with AET use. The magnitude of this benefit is the same as the 10-year OS benefit noted on the Early Breast Cancer Trialists meta-analysis comparing 5 years of adjuvant tamoxifen use with observation in female patients. Although we are unable to assess the length of adherence to AET in our study, it is conceivable that a considerable proportion of patients did not receive 5 years of AET based on reported premature discontinuation rates of approximately 25% in males. 15 This potential medication nonadherence makes the OS benefit in our study even more impressive, and finding ways to improve the duration of medication adherence may further increase the survival benefit of AET.
Limitations
A limitation of our study is the selection bias that is inherent to retrospective studies. To minimize this bias, we performed propensity score-weighted analyses adjusting for a wide range of measured confounders. However, we were unable to account for other important factors, such as endocrine therapy type, sequence, duration of prescription and medication adherence, and toxicity that may have contributed to outcomes.
Conclusions
In summary, we showed an underuse of AET among men with HR-positive breast cancer from 2004 through 2014 despite AET use being associated with improved OS. There was also sex disparate use of AET, with a higher percentage of women than men receiving AET even though males more commonly presented with HR-positive disease. Further research on male breast cancer is warranted to optimize therapeutic strategies and to minimize disparate care. Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; or the decision to submit the manuscript for publication.
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